Melanoma with rapid progression towards metastasis becomes the deadliest form of 16 skin cancer. However, the mechanism of melanoma growth and metastasis is still 17 unclear. Here, we found that miRNA-138 was low expression and hypoxia-18 inducible factor 1α (HIF1α) was high expression in the patient's melanoma tissue, 19 and they had a significant negative correlation (r = -0.937, P < 0.001). Patients with 20 miRNA-138 low /HIF1α high signature were predominant in late stage. Further, 21 bioinformatic analysis demonstrated that miRNA-138 directly targeted HIF1α. We 22
found that the introduction of miRNA-138 mimics to A375 cells could reduced 23 HIF1α mRNA expression, and suppressed the cell proliferation, migration and 24 invasion. Overexpression of miRNA-138 or inhibition of HIF1α significantly 25 suppressed the growth and metastasis of melanoma in vivo. Our study demonstrates 26 the role and clinical relevance of miRNA-138 and HIF1α in melanoma cell growth 27 and metastasis, providing a novel therapeutic target for suppression of melanoma 28 growth and metastasis. 29 INTRODUCTION 31 Melanomas, the most common and aggressive form of skin cancer, are highly 32 heterogeneous and can progress rapidly to metastatic disease (Gupta et al., 2005 ; 33 Luo et al., 2016). However, the mechanism and effective therapies for melanoma 34 remain elusive. Recently, many studies have pointed toward MicroRNAs (miRNAs) 35 as playing key roles in the development, metastasis and prognosis of melanoma 36 (Deng et al., 2016; Hanniford et al., 2015) . miRNAs, 18-25 nucleotides in length 37 non-coding RNAs, act as negative regulators of post-transcriptional gene regulation 38 through directly binding to the 3'-untranslational region (UTR) of their target 39 mRNAs, and promoting translational suppression or their degradation, finally 40 modulate the expression and function of those genes. 41 Studies have shown that miRNA-21 ( Additionally, mouse melanoma tumors exposed to hypoxia show increased tumor 60 growth and metastatic potential (Cheli et al., 2012) . These imply a crucial in vivo 61 role for HIF1α in regulating the melanoma cell changes from proliferative to 62 metastasis that lead to regional and distal tumor progression. 63 Here, we found that the expression of miRNA-138 was significantly down-64 regulated in both human melanoma tissues (HMTs) and melanoma cell lines. 65 HIF1α has been identified as the direct downstream target of miRNA-138 in 66 melanoma. Further studies showed that exogenous overexpression of miRNA-138 67 or knockdown HIF1α inhibits melanoma cell growth and metastasis, both in vitro 68 and in vivo. Thus, miRNA-138/HIF1α is a potential target for the clinical diagnosis 69 and treatment of melanoma.
70

RESULTS
71
miRNA-138 expression was downregulated in HMTs
72
Firstly, we quantitatively detected the expression of miRNA-138 and a variety of its 73 related downstream proteins including FOXC1, SOX4, HIF1α, CDK6, E2F2, and 74 E2F3 in HMTs and paracancerous tissues (PTs). The results showed that miRNA-138 75 was significantly downregulated in HMTs compared with PTs ( Fig. 1A) . Conversely, 76 HIF1α had higher level than other downstream proteins in HMTs compared with PTs 77 (Fig. 1B) . Then, we analyzed the correlation between miRNA-138 and HIF1α using 78 Pearson correlation coefficient. The results showed that the miRNA-138 level was 79 negatively correlated with the HIF1α mRNA level (Fig. 1C ). We further examined the 80 difference of the miRNA-138 and HIF1α expression at different stages of melanoma. 81 The late-stages of melanoma tissues had further decreased miRNA-138 and increased 82 HIF1α expression ( Fig. 1D ). These results suggest that miRNA-138 and HIF1α may 83 be involved in the growth and metastasis of melanoma and play opposite roles. overexpressing miRNA-138 and inhibition of HIF1α in vivo showed tumor growth and metastasis were eradicated ( Fig.5B and 5C ). Those results revealed the 176 mechanism of melanoma invasion and metastasis. 177 To summarize, we identified miRNA-138 as a regulator for controlling melanoma cell 178 proliferation, invasion and metastasis, and revealed a novel mechanism by which 179 miRNA-138 negatively regulates the HIF1α to suppress melanoma growth and for experiments with more than two groups. Survival analysis was made with the 297 Kaplan-Meier method. Correlation analysis was performed by using two-tailed 298 Pearson correlation coefficient. Significant differences were determined at P < 0.05.
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